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SUBJECT: EPA No. 239-2186# Specialty Studies of the Oral Corrosicn dnd
Dermal Irrltatlon Potentials of Paraquat CL
Tox. Chem. No. 634

T0: Robert J. Taylor PﬁtZS
" Registration Division (7S-767c) ~
FROM: John E. wnalan, Toxicologist ‘71§~,?i/l¢i/ i

"Section 11, Toxicology Branch N Vi J”
Hazard Eva!uation‘Division'(TS—769c) :

THRU ; Edwin R, Budd, Séction Head

2; ‘ i
.-/€;Z:;z Freles™

Section 11, Toxicology Branch \

v Hazard Evaluation Division (7S-769¢) A
The Toxicology Branch has reviewed two specialty studies submitted by the . ’
Chevron Chemical Compary: ’ . 3

‘1. The Cemparative Oral Corrosion Potential of Aqueous Dilutions of Paraquat
CL in Adult Male and Female Rabbits,

2. The Comparative Four-HOur Skin Irritation Potential of Aqueous Dflutions
of Paraquat CL .
) The oral study demonstrated-that Paraquat CL causes local corrosion of the
E - tongue, and (to a lesser extent) the esophagus and stomsch following dosing
: - on the tongue., It was corrosive to the tonyue at dilutions as small as 1:10G0.
Uther affected organs were the larynx,<lunys, liver, and’ gldneys. Laryngeal
lesions were observed at dilutions as small as 1:200. 3

The skin irritation study demonstrated that neat Paraquaq CL 1s moderately
corrosive (PIS = 3.9), and dilutions as small as 1:200 are slightly irritating
(sz = Q, 3) The lesions were reversable only ¢t the 1:200 dilution Ievel

Reviews of these stuaies are-attached, ‘ )
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Compacative Oral Corrosion Potential of Aqueous Dilutions of Paraquat CL in
Rabbits ‘ .

Chevron Environmental Health Center; Report Ko, SOCAL 2034; August 21, 1983

PROTOCOL: Groups of 4 male and- 4 female New Zealand White rabbits (males -

;. T1.6-7.38 kg; females 1,79-2.58 kg) were fastid for 24 hours, then orally‘dosed
with Paraquat CL (28.6% a.i.; 20.7% catioa; Lot Ho. SX-1420), Serial ayueous
v/v dilutions were administersj at the follawing concentrations:

-
<

Vehicle control (water)

Neat (undiluted) 1:25
1:2 ’ . . 1:50 ) *
'1:5 1:100
1:10 . 1:200

One ml aliquots of the .°si "_:mulatlons were placed on the base of the
tongue. - Each rabbit viis zxamined twice daily for ciinical signs. Half of
the males and half of the f:.a¥23 were racrificed 24 hours after dosing and
the remaining rabbits w- .+ ratrificed #) hours after dosing, Each rabbit was
examined grossly. The *3.ovigus, $.omyas, ‘Sague, and. pharynx were examined
for erythema,-edema, necros.:, of other ‘wiions, These lesions were not

assessed for severity, Tre 2sophegus, stomach, tongue, and -pharynx and any .
other' abnormal tissues {liver, lung, and »idney) were fixed and examined ’
microscopically.by Veterinary Patnology Consultants, Inc. Oral corrosion 3

potential was evaluated by the follawing criteria {quoted):

Negati&e - HNo gross erythama, edema, nécrosis and/or microscopic
injury when exarined at 24 and 96 hours, v

' Irritant - Patchy area of erythema with or without edema present .
- at 24 hours but not at 96 hours, Microscopic examination A '
i of tissue from the animals sacrificed at 96 hours should ’
be normal in appearance, "
Corrosive - Necrotic lesions at 24 or 96 hours confirmed.by microscopic
examination, Since the test is primarily comrcerned with
corrosive action, it shall be considered corrosive if any
4 of the test animals at 24 or 96 hours show sjyns of necrotic
- Yesions in the mouth, pharynx, larynx, or esophagus, The
extent of injiry is confirmed by histologic examination,

o RESULTS? Rabbits dosed with neat test article or the 1:2 dilution died '
between day 1,(approximately 18 hours) and day 3. A female given the 1:5
dilution died on day 3. Clinical signs included anorexia, decreased motof
activity, weakness, rales, and dyspnea, which were observed in both sexes at .
concentrations of 1:25 or stfonger. -

) No gross lesions of the mouth, pharynx, larynx, or esophagus were seen in the
; vehicle controls nor in the rabbits givemdilutions of 1:25 - 1:200. The
: rabbits given.dilutions of >1:10 had no tongue or stomach lesions at the 24
hour sacrifice, but frank erythema and/or edema were seen in the pharynx and
esophagus of rabbits given ih& neat forwmuiation and in the esophagus of 2 ’
males and 1 female in the 1:10 dilution group. “Equiw-ocal changes" were seen 6;27
.. . ¢ 3 B .

-

gy




e | o 004565

L

{n the esophagus of the 1:2 dilution group, and in the pharynx of one female
* in the i:10 dilution group. In those rabbits in the neat and 1:2 dilution

group which died on days 2-3, erythema and/or edeiz involved the tongue (neat
and 1:2 ditution), piarynx (neat and 1:2 dilution), esophagus (neat and 1:2

¢ dilution), and stomach (neatr}. In addition some equivocal changes were seen

~ in the phzcynx, esophagus, gnd stomaun of scme rabbits in these 2 groups.

.+~ The tissues of 2 rabbits which died on day 2 were too autolyzed for evaluation.

The surviving rabbits examined at Y6 hours {i.e. the 1:5 -.1:200 dilution yroups)
had no gross lesions of the sgngue. pharynx, esophagus, and stomach,

Other gross observations at the 24 heur sacrifice incliuded grainy, olanched, or
mottled livers in the neat and 1:2 diluticr grecup and Grey, mottlad, hemor-
rhagic, or “liver-like® lungs at cilutions as low as 1:100. Animals sacri-
ficed at {or dead before} 96 hours had liver and ged or yrainy kidney lesions
in the neat, 1:2, and 1:5 ¢ilutioa yroups, and luny lesions at dilutions as

Tow as 1:100. A ygreater percentaye of rabbits had lung involvement at the
latter sacrifice interval. _Microscopic lesions generally corresponded to the
gross findinys and were dosg-related. They included the fullowiny:

Tonyue - Ulcerative/necrotiziny glossitis; Epithelial mucosal degenera-

o tion/necrosis .
 j§ Pharynx -. Acute/ulcerative pharyngitis . N
’ Esophagus =~ Ep%thelial mucosal degeneration/necro<1s;‘U}cerative'esppﬁagitis }
-iLiven - Chronic cholangitis; necrotizing hepatitis
Kidney - Tubular degeneration/necrosis v
lung - Necrotizing pneumonia; Congestion/edema; Pulmonary hemofrhage

The ‘tongue and pharynx were the most affected tissues with lesions occurring

as low as the 1:100 dilution for tongue, and the 1:200 dilution for pharyrx,

Very few rabbits had esophageal or kidney lesions, The few sporadic stomach
lesions were probably not compound-related. Other than chgonic cholongitis
"in 4 of 6 rabbits in the neat group, hepatic involvement wds minor. Although

.the lungs were not involved in the dosiny expasure or excretion, pulmonary

lesions were evident., The lunygs are well documented as a systemic target

organ for Paraquat. Five of 6 neat yroup rabbits had conyestion/edema, and

lesser numbers of rabbits had necrotizing pneumonia (at >1:10 dilutions) and
pulmonary hemorrhage (at >1:5 dilutions). Althouyn it -was not clear in the
nistopatholoyy tables, the text of the report defined the abovementioned ‘
pharynyeal lesions as actually beiny found in the laryngeal epithelium which
was not. directly exposed during the dosing procedure.

_ . n

CONCLUSIONS: The dosiny of Paraquat CL on the tongues of rabbits at dilutions *
as Tow as 1:100 caused tocalized corrosion. Corrosion and irritation in the
esophayus and stomach were diminished in comparison, probably due to dilution

by body fluids. The high incidence of pharyngeal (defined as larynyeal
epithelium) lesions which were seen at dilutions as low as 1:200 were attri-
buted to aspiration by the report. It is unlikely that sufficient material

could be aspirated to cause laryngeal lesions as extensive-as were seen in :L,
this study. Therefore, the laryngeal epithelium as well as the lungs are ;:j
proposed as systemic target organs. ) ' :
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This study is ACCEPTABLE. The consulting pathologist failed to define the
scoring method used, and the Quality Assurance inspectors identified only as
*M.I." and “E.T." failed to sign the Quality Assurance Statement, The summary
pathelogy table failedsto differentiate between the two sacrifice intervals,
¢hus making inter;retat1on difficult. Lesions of the iaryngeal epithelium
were defined as “pharyngeal.*~ This made it appear as though the lesions seer
were cau*ed by contact corrosion 1esultlng from the oral dosing. '

=
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Comparative Four-Hour Skin Irritation Potential of Aqueous Dilutiens of
Paraguat CL in Rabuits :

Chevron Environmentél Health Center; Report Ho. SOCAL 2035; September 9, 1983
: !

PROTOCOL: Eleven femals New Zecland White rabbits (10-12 weeks old) were
dermaily dosed with Paraquat CL (28.6% a.i.; 20.7% cation; Lot No. 5X-1420).
They were dosed with (.25 ml aqueous v/v dilutions on the shaved skin of
their backs. The dilutinns used were as follows:

Neat (undiluted) _ 1:25

1:2 1:50

1:5 1:100
* 1:10 1:200

Ten‘rabbits were dosed with each of three randomly selected formulations,
and the eleventh rabbit was dosed with two randomly selected formulations,
A total of 4 dosing sites were treated with each formulation. HNo vehicle
control sites were used, The dosing sites were unoccluded and the rabbits
wore collars to avoid tampering. After 4 hours of exposure, the dosing sites”
were rinsed with distilled water and wiped clean, The dosing sites were
scored for frritation by the method of Draize at 1, 24, 48, and 72 hours and
7 days after dose removal. After the final scoring, the-rapbits were sacri-,
ficed and each treated area of skin was evaluated histopatho!ogically by
- Yeterinary Pathology Consultants, Inc.
RESULTS: Dose-related erythema and edema were seen at all doncentrations
Tested. At concentrattons >1:25, the irritaticn slowly worsened duriny the
study. The primary irritation scores were as follows: :

Formulation - Neat  1:2+. 1:5 1:10 1:25  1:50  1:100 1:200

PIS - ' 3.9 3.8 .29 3.0 28 11 06 0.3

Erythema contributed most to the scores and ranged from slight to moderate,
Edema ranged from no edema to well-defined with defirite raising., Only the
1:200 dilution sites had all®reversed by day 7. .

Dose-related microscopic lesions included slight to moderate acanthosis (>1: 100
dilutions), mild to moderate ulcera.ive dermatitis (>1:10 dilutiens), slight

to mild non-syppurative dermatitis (1:2 - 1:100 dilutions), and slight to

mild hyperkeratosis (1:2 dilution only). In addition there were some cases

of focal destruction of hair follicles in skin treated with the neat, 1:2, and
1: 10 dilutions. M
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This study is CORE MINIMUM = Toxicity Cateyory III. Tne Quality Assurance

« Inspector identified only as “M.I." *ailed to siyn the Quality Assurance
Statement. There were several rounding errors in.the tables, EPA guidelines
recommend using double the vdlume of test article per dose (i.e. 0.5 ml).
Vehicle contrpl test sites igre not used.
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